The purpose of this study was to development of the 'convergence motive' scale for interdisciplinary knowledge fusion. Based on results from literature review, this study clarifies a theoretical ground for 'convergence motive'. Initial items to measure this concept were verified by content analysis and then finalized. After a pilot test done with 568 college students, gathered data were analyzed by item selection and exploratory factor analysis to verify their validity. Next, the main test implemented with 1,211 college students was analyzed with exploratory factor analysis using the method for rotation based on maximum likelihood analysis and direct oblimin for validating the final items to measure 'convergence motive'. As a result, the scale for 'convergence motive' consists of 43 items to measure the following four factors: collaboration to identifying and solving problems, challenge of a new perspective, communication for convergence, cohesion for convergence. Construct validity and criterion-related validity were performed at last to check this scale's theoretical construct. In conclusion, this study concluded that the scales for convergence motive could be generalized and applicable to other samples.
Ⅰ. Introduction
It is common that any academic discipline cannot be existed alone without other disciplines.
Many academic disciplines, such as engineering and economics, humanities and natural sciences, psychology and political science, exchange simple information and develop further into knowledge convergence. This tendency becomes a background for the convergence education (Park, 2014; . Considering contemporary society changing rapidly, separate discipline would not provide enough explanation for various needs of human kinds (Min, Lee, & Chae, 2005; Park, 2013) .
As changing into the knowledge-based society, a demand for convergence capability, especially knowledge fusion in engineering becomes significant (Besselaar & Heimeriks, 2001; Frodeman, 2010; Kane, 2003; Oksen, Magid, & de Neergaard, 2009 ). Knowledge fusion in engineering is worth to combine knowledge from various disciplines and create the advanced way of problem solving (Kane, 2003; Oksen et al., 2009; Schiebinger & Schraudner, 2011) . As a result, from the engineering field, the multidisciplinary or interdisciplinary convergence study has actively performed to combine applied science and social phenomenon and to develop creative ideas and innovations (Park, 2013; Bhavnani & Aldridge, 2000; Korres & Tsami, 2010 Gorman, 2010; Sharon & Keiichi, 2009 ).
Convergence motive has been partially explained in previous studies on group creativity (Kwon & Jang, 2013; Shalley & Gilson, 2004) and collective intelligence (Oh, 2010; Ocker & Fjermestad, 2008) .
According to those literatures, convergence motive can be explained in terms of process and outcome.
First, in terms of process, it is regarded as an encouragement for revitalizing individual way of knowing and perceiving. Intellectual curiosity on convergence, interest in problem-finding and problem-solving, task-oriented commitment to solving problem by merging and synchronizing different disciplines explain convergence motive . Similarly, Kwon and Jang(2013) explain convergence motive in terms of group creativity, insisting that a creative result is dependent on convergence motive as an encouragement to participate in the task positively.
Second, convergence motive is defined as an outcome of shared intelligence. Siau(1995) To be summarized, convergence motive is a drive for the individual to recognizing and solving a problem by merging different disciplines as well as a new system to combine various disciplinary methods for solving problems.
In fact, few studies reveal that convergence motive is related with creativity and creative problem-solving Rotberg, 2010; Shalley & Gilson, 2004 (Kwon & Jang, 2013; Oh, et al., 2012; Shalley & Gilson, 2004; Siau, 1995 However, these terms show one definite similarity, that is, to realize the most significant issue which cannot be solved within the frame of the individual discipline and to make a creative solution by combining and exchanging different discipline (Gorman, 2010; Shalley & Gilson, 2004) .
To be concluded, these terms share the following five (5) Process Immersion on convergence Willingness to learn with inner motive, task-oriented focus on problem-solving 12 2 1 12
Item Content validity
Process Communication as a tool for convergence (Kwon & Jang, 2013; Siau, 1995) Communication based on collaboration, and a basic unit for knowledge fusion 12 2 1 10 Outcome Challenge to identifying and solving problems items with low validity were finally deleted. 5 items were revised, and 4 new items were added.
Ⅲ. Research Method

Subject and Research procedures
The purpose of this study was to development of the 'convergence motive' scale for interdisciplinary knowledge fusion. The followings are the research process and subject.
First, the initial items (56 items) to confirm the variables for measuring convergence motive were selected by literature reviews, and the content validity was verified (53 items). Second, in order to verify the initial items empirically, the pilot test was conducted for two weeks in May, 2014, with sophomores and seniors of the college in P city.
Results from 568 students were collected and analyzed. The item selection process was conducted, followed by the principal component analysis, in order to decide the final items (50 items in total). Third, the main test was performed with college students in P city, K city, D city, G city and S city, throughout the country, using the items finalized by the pilot test, for 4 weeks in Ⅳ. Results
Data analysis
Item analysis on data from the pilot test
To determine the validity of the scale of 
Item analysis on data from the main test
In Order to obtain the verification value of KMO(Kasier Meyer Olkin) and Bartlett, and verified whether the data would be suitable for the factor analysis, got the factor structure matrix through maximum likelihood and direct oblimin rotaion(<Table 2>). .736 c48. Decisions for performing the common task are made by in-depth discussion and objective standards.
.726 c46. I maintain a collaborative relationship by respecting myself and others, if possible.
.688 c40. I understand and share the goal of collaboration.
.664 c47. I communicate and share other's desires and pursue mutual satisfaction.
.662 c38. I collaborate with others, thinking I can learn from others.
.651 c41. I communicate different opinions and make valuable decisions, based on trust.
.621 c39. I take responsibility of the given role, if collaborating.
.606 c37. I accept other disciplines, recognizing difference in perspectives.
.597 c36. In case of common task, I share the common goal and vision.
.576 c43. I exchange and share relevant information and knowledge for performing the common task.
.570 c44. I try to understand knowledge of other disciplines, in case of collaboration.
.535 c45. Conflicting thoughts can be solved in a productive way, while performing the common task.
.511 c30. I use logical and creative thinking to solve problems.
.727 c29. I have strength to create a new thing, thinking differently.
.698 c34. I tend to attempt a new way, rather than following the standard way of thinking.
.666 c31. I try to accept a new knowledge, perspective and opinions outside of the stereotype.
.648 c35. I try various ways to solve difficult tasks.
.621 c23. I tend to accept risk and challenge.
.579 c28. I try a creative problem-solving with exiting knowledge.
.540 c25. For effective performance, I can reorganize available resources.
.518 c42. Possible to manage systematically ideas and knowledge created in a process of collaboration.
.505 c33. I am sensitive to the environment, and tend to adopt well.
.467 c15. I can deliver a well-defined goal to participants in communication and create their understanding.
.720 c14. I can mediate differences for the successful negotiation.
.689 c16. I can use appropriate words and expressions for the purse of info delivering, persuasion, or rapport.
.680 c17. For achieving the common goal, I focus on the task in an active manner.
.668 c12. I can communicate with others and expand the area of understanding.
.643 c11. I can communicate with others and mediate different perspectives and thoughts .632 c13. I can create a climate for communication by caring others.
.599 c09. I can understand differences in opinions for a successful negotiation.
.551 c18. I tent to become patient and strive for achieving the goal.
.546 c20. Try to focus and complete the tasks, even though they are forcefully given.
.541 c19. I am able to focus on the task for a long time and become passionate.
.526 c02. It is desirable to collaborate with others in a rapidly changing society.
.753 c03. Each person has his unique ability, and collaboration can bring about positive results.
.740 c04. Collaboration is valuable to each other, despite of difference.
.722 c01. It is helpful to share knowledge and professional skills of others.
.585 c06. Difference is unable to learn from each other.
.569 c08. Creative knowledge can be developed by solving problems with various experts.
.550 c10. I try to communicate through open-minded attitude for mediating and solving conflicts.
.531 c07. Individually developed knowledge should be shared with others.
. Factor 4 consisted of 8 items (c02, c03, c04, c01, c06, c08, c10, c07) All results appeared satisfactory.
Verify Validity
Construct validity
For confirming variables of the scale of 'convergence motive' theoretically, the model was designed and analyzed by confirmatory factory analysis by AMOS 18.0 (Arbuckle, 2009 
